Transmission Control Method Based on Transmission Position and Received Signal Level for Spatio-Temporal Data Retention by 後藤  一郎 et al.
時空間データ滞留のための送信位置と受信信号レベ
ルに基づく送信制御手法
著者 後藤  一郎, 野林  大起, 塚本 和也, 池永 全志






その他のタイトル Transmission Control Method Based on
Transmission Position and Received Signal
Level for Spatio-Temporal Data Retention
URL http://hdl.handle.net/10228/00008034
社団法人 電子情報通信学会
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS
信学技報
TECHNICAL REPORT OF IEICE.
時空間データ滞留のための送信位置と受信信号レベルに基づく
送信制御手法
後藤　一郎† 野林　大起†† 塚本　和也††† 池永　全志††
† 九州工業大学大学院　工学府　工学専攻 〒804–8550 福岡県北九州市戸畑区仙水町 1–1
†† 九州工業大学大学院　工学研究院　電気電子工学研究系 〒804–8550 福岡県北九州市戸畑区仙水町 1–1
††† 九州工業大学大学院　情報工学研究院　情報・通信工学研究系 〒820–8502 福岡県飯塚市川津 680–4











Transmission Control Method Based on Transmission Position and Received
Signal Level for Spatio-Temporal Data Retention
Ichiro GOTO†, Daiki NOBAYASHI††, Kazuya TSUKAMOTO†††, and Takeshi IKENAGA††
† Graduate School of Engineering，Kyushu Institute of Technology 1–1 sensui-cho, tobata-ku,
Kitakyusyu-shi, Fukuoka, 804–8550 Japan
†† Department of Electrical Engineering and Electronics, Faculty of Engineering, Kyushu Institute of
Technology
††† Department of Computer Science and Networks, Faculty of Computer Science and Systems Engineering,
Kyushu Institute of Technology
E-mail: †goto.ichiro959@mail.kyutech.jp, ††{nova,ike}@ecs.kyutech.ac.jp, †††tsukamoto@cse.kyutech.ac.jp
Abstract With the development and spread of IoT technology, the number of devices connected to the Internet
is increasing year by year. Some data generated from IoT devices depends on geographical location and time, and
we refer to as spatio-temporal data (STD). Since the “local production and consumption” paradigm of STD use is
effective for location-dependent applications, we have proposed the STD retention system using vehicles which can
install storage, computing resources, and short range wireless communication equipment and have high mobility. In
this system, the vehicle controls the data transmission probability according to the neighboring vehicle density in
order to achieve effective data retention. However, since all vehicles need to transmit beacons, the number of beacons
transmitted has increased with the increase in the number of vehicles. In this paper, we propose a data transmission
control method that realizes STD retention without transmitting beacons and simulation results showed that our
proposed scheme can achieve effective data retention.
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1. は じ め に

























を提案してきた [3] [4] [5]．この方式では，無線通信可能な車両






















































































































































































































































































ネットワークシミュレータである OMNeT++ [14] と交通
流シュミレータである SUMO [15] を統合的に利用可能で，
IEEE802.11p を実装している Veins [16] を用いて提案手法の
性能評価を行う．道路モデルは 1ブロックの 1辺 w を 50mと
した 41× 41列の格子状の道路 (シミュレーションエリアの一
辺W は 2000m)に 5秒で切り替わる信号を各交差点に設置し
た (図 7)．車両の最大通信距離は 300m，速度は 40km/hに設
定した．パラメータについては，滞留エリア半径 R は 750m，
補助エリア長 r は 250m，ビーコン送信間隔 b，及びデータ送
信周期 d は 5s，移動平均係数 α は 0.5，受信データ数の目標









































































































































































































































[2] 永田晃, 中村勝一他, “物理位置調和型アドレスに基づく Geo-
Centric Networking の検討, ” 2018 年 電子情報通信学会総合
大会, pp.51, B-6-51, 2018 年 3 月.
[3] H. Teshiba, D. Nobayashi, K. Tsukamoto and T. Ike-
naga,“Adaptive DataTransmission Control for Reliable and
Efficient Spatio-Temporal Data Retention by Vehicles, ”
Proc, ICN 2017, pp. 46-52, Italy, April, 2017.
[4] 山崎駿平，野林大起，塚本和也，池永全志，“時空間データ滞留
のための滞留データ特性を考慮した動的送信感覚決定手法の提
案，” 信学技報，vol. 118，no. 465，NS2018-197，pp. 21-26，
2019 年 3 月.
[5] 後藤一郎，野林大起，塚本和也，池永全志，“低車両密度環境に
おける効果的データ滞留を実現する送信制御手法，” 信学技報，
vol. 118，no. 465，NS2018-198，pp. 27-32，2019 年 3 月.
[6] C. Maihofer, T. Leinmuller, and E. Schoch,“Abiding Geo-
cast: Time-stable Geocast for Ad Hoc Networks, ” In Proc.
ACM VANET, pp. 20-29, 2005.
[7] A. Maio, R. Soua, M.Palattella, T.Engel and G.Rizzo, “A
centralized approach for setting floating content parameters
in VANETs, ” 14th IEEE Annual Consumer Communica-
tions & CCNC 2017, pp. 712-715, Jan, 2017.
[8] G. Rizzo and H. Neukirchen, “Geo-Based Content Sharing
for Disaster Relief Applications, ” International Conference
on Innovative Mobile and Internet Services in Ubiquitous
Computing, Advance in Intelligent System and Computing,
vol. 612, pp. 894-903, July, 2017.
[9] I. Leontiadis, P. Costa, and C. Mascolo, “Persistent content-
based information dissemination in hybrid vehicular net-
works, ” In proc. IEEE PerCom, pp. 1-10, 2009.
[10] J. Ott, E. Hyyti, P. Lassila, T. Vaegs, and J.Kangasharju,
“Floating Content: Information Sharing in Urban Areas, ”
In Proc. IEEE PerCom, PP. 136-146, 2011.
[11] N. Thompson, R. Crepaldi, and R. Kravets, “Locus: A
Location-based Data Overlay for Disruption-tolerant Net-
works, ” In Proc. ACM CHANTS, pp. 47-54, 2010.
[12] T. Higuchi, R. onishi, O. Altintas, D. Nobayashi, T. Ike-
naga, and K.Tsukamoto, “Regional InforHubs by vehicles:
balancing spatio-temporal coverage and network load, ” In
Proc. IoV-VoI’16, pp. 25-30, 2016.
[13] L. Codeca, R. Frank, and T. Engel, “Luxembourg SUMO
Traffic (LuST) Scenario: 24 Hours of Mobility for Vehicu-
lar Networking Research,” in Proceedings of the 7th IEEE
Vehicular Networking Conference (VNC15), 2015.
[14] “OMNeT++, ” [Online], Available from:
https://omnetpp.org/.
[15] “SUMO, ” [Online], Available from: http://www.dlr.de/ts/en
/desktopdefault.aspx/tabid-9883/16931_read-41000/.
[16] “Veins, ” [Online], Available from: http://veins.car2x.org/.
— 6 —- 82 -
